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A local community adjacent to Tembe Elephant Park, which is the largest protected portion
of sand forest in South Africa, recently nominated a portion of their land for a community-
based natural resource management project to promote conservation in the region. The
present study compared sand forest bird assemblages found in the communal land area with
that of the Tembe Elephant Park. The communal land comprised unique avian sand forest
assemblages, characterized by more indicator species, and higher species richness and site
fidelity values than the Park. This demonstrates the biological importance of the communal
land for sand forest conservation, especially from an avian perspective.
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INTRODUCTION
The Maputaland centre of plant endemism (Van
Wyk 1996) is an area well known for its biodiversity
value and conservation importance mainly because
of the biogeographical complexity coupled with the
region (known to be a biogeographical transition
zone between the tropics to the north and the
subtropics to the south; see Matthews et al. 2001).
Although several conservation activities have
been, and currently still are, taking place in the
Maputaland centre, there are still several conser-
vation concerns within the region.A case in point is
the conservation of the sand forest habitat type, a
distinctive habitat type in southern Africa. Sand
forest is characterized by unique assemblage
combinations of plant and animal species and has
the highest diversity of woody plant species in the
region, with a significant number of these being
endemic to the Maputaland centre (Matthews et al.
2001). Most of the endemic vertebrate species in
the Maputaland centre are likewise restricted to
this habitat type (Van Wyk 1996; Van Rensburg
et al.2000).Although sand forest is considered the
smallest habitat type in South Africa, covering only
0.03% of the region’s total land surface area,
approximately 45% of this habitat type has already
been transformed by anthropogenic activities and
only small remnants are currently protected (Low
& Rebelo 1996). Even within some of these
protected areas, sand forest conservation is under
pressure. For example, Tembe Elephant Park
contains  the  largest  protected  portion  of  sand
forest in South Africa (Van Rensburg et al. 1999),
but although elephants (Loxodonta africana)
prefer plant species from woodland habitats, they
are increasingly impacting sand forest plant
species within the park (Matthews et al. 2001). To
date no reversion to the original habitat structure
has been recorded for disturbed sand forest
patches even after extensive protection (Van
Rensburg et al. 1999).
A local community adjacent to Tembe Elephant
Park has recently nominated a part of their ward,
namely the Tshanini Community Conservation
Area, to serve as a conservation area in the region.
Their goal is to establish a nature reserve in the
Manqakulani Ward of the Tembe Tribal Authority.
The reserve is to be managed as an economically
sustainable wildlife ranch and eco-culture tourism
venture through the sustainable use of renewable
natural resources, but especially those resources
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associated with the sand forest ecosystem. The
aim of our study was to describe and compare the
sand forest bird assemblage found in the Tshanini
Community Conservation Area with the assemblage
found in Tembe Elephant Park. This approach is
a first step towards determining the biological
importance of this community area in contributing
towards the conservation of the regionally rare
sand forest habitat type.
METHODS
The field work was done 5 km south of Tembe
Elephant Park (27°01’S; 32°24’E), hereafter re-
ferred to as Tembe, in the Tshanini Community
Conservation Area, hereafter referred to as
Tshanini, in the northern parts of the KwaZulu-
Natal province, South Africa. As in Tembe, there
are two distinct, clearly bounded habitat types in
Tshanini, namely sand forest and mixed-woodland.
We used the data of Van Rensburg et al. (2000)
from Tembe as a measure of avian assemblage
structure in sand forest and mixed-woodland in a
protected area and compared it with data we
collected from sand forest and mixed-woodland
assemblages on unprotected communal land in
Tshanini. Visual and auditory bird surveys were
conducted between 1 July and 31 December
2002, from the middle of the austral winter to the
middle of summer. Only one breeding migrant bird
species present in Tembe from the Van Rensburg
et al. (2000) study was not recorded in the present
study, while five breeding and four non-breeding
migrants not recorded in the Tembe study were
recorded in the present study.
We followed the same bird surveying protocol as
Van Rensburg et al. (2000) in Tembe, except that
only a single sand forest and mixed-woodland site
each were surveyed at Tshanini, as opposed to
two replicated sites of each habitat type in Tembe
(see Van Rensburg et al. 2000 for more information
on bird survey methodology).This was a necessary
compromise because of the small geographical
size of Tshanini (2420 ha) and the patchy nature
of the sand forest. There was limited space for
replicating sites without increasing potential edge
or pseudoreplication effects. As for Tembe (Van
Rensburg et al. 2000), the species accumulation
curve for Tshanini reached an asymptote within
the number of surveys conducted, indicating
representative bird data for the area of interest.
The number of individuals of each species
observed over the course of each sampling period
in Tembe and during the present study was
summed for each survey point within each site.
Absolute bird species abundance data were
analysed using PRIMER v. 5.2 (Clark & Warwick
1994). Cluster analysis, using group averaging
and Bray Curtis similarity measures was used to
examine assemblage similarity between habitat
types both within and between study areas, and
within a given habitat type between study areas.
These data were double square root transformed
prior to analysis to weight the common and rare
species equally (Clark & Warwick 1994). Analysis
of similarity (ANOSIM) was used to test for signifi-
cant difference in composition among bird assem-
blages between and within habitats. In this
procedure, a significant global R-statistic of close
to 1 indicates distinct differences between the
assemblages or habitats compared (Clark &
Warwick 1994).
To further describe and compare the bird assem-
blage from Tshanini with that of Tembe, the degree
of variation between the bio-indicator species that
were identified for the different habitat types within
each study area was calculated using the Indicator
Value (IndVal) method (see Dufrne & Legendre
1997 for more information on how these IndVal
values are calculated). The higher the percentage
IndVal obtained for a given habitat type, the higher
the specificity and fidelity values for that species,
and the more representative the species is of that
particular habitat. Dufrne & Legendre’s (1997)
random re-allocation procedure of sites among
site groups was used to test the significance of the
IndVal measures for each species. Those species
with significant IndVals > 70% (a subjective bench-
mark) were regarded as indicator species for the
habitat in question (Van Rensburg et al. 1999).
The identification of rare species on a local scale
does not provide insight into the conservation
requirements of the species involved, unless infor-
mation on their regional distribution and abundance
elsewhere is taken into account (Van Rensburg
et al. 1999). To assess whether such fine spatial
scale rarity occurs between habitat types and/or at
a broad (national) spatial scale, rare bird species
were identified for each habitat type and each
study area. This part of the study was done using
the proportion of species method of Gaston (1994)
that defines rare species as the 25% least abundant
species in a sample area.
RESULTS AND DISCUSSION
This study demonstrates, from an avian perspec-
tive, the biological importance of the Tshanini
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Community Conservation Area to further sand
forest conservation. During the two study periods
(1995 to 1996 and 2002) 11 296 observations
were made representing 121 bird species. The
total bird abundance and species richness values
in Tshanini and Tembe were N = 8321 and 2975,
and S = 99 and 96, respectively. In this case,
significant differences in species richness (F1,62 =
1.294, P < 0.01; Tshanini mean and standard
error: 41.06 ± 1.2; Tembe mean and standard
error: 31.81 ± 1.1) and abundance (F1,62 = 7.679,
P < 0.01; Tshanini mean and standard error:
260.03 ± 8.9; Tembe mean and standard error:
93.0 ± 3.2) values are found between the unpro-
tected Tshanini area and the protected Tembe
area, both values being higher in the former area.
When compared with Tembe, Tshanini contained
a different avian sand forest assemblage charac-
terized by more indicator species and subspecies
with higher abundance and site fidelity values.
Analysis of similarity indicated significant differ-
ences in bird assemblages between habitat types
within and between study areas (Fig. 1). This is
also true between study areas within a given habi-
tat type (Fig. 1) and is consistent with the general
idea of high levels of local scale heterogeneity
found in sand forest assemblages (see e.g. dung
beetles, Van Rensburg et al. 1999; birds, Van
Rensburg et al. 2000; plants, Matthews et al.
2001). In addition, Tshanini has a more even
spread of indicator values and more species with
higher absolute indicator values than Tembe, indi-
cating a larger complex of more indicator species
at Tshanini than Tembe. Of all the possible habitat
type comparisons, the bird assemblages of the
mixed-woodland and sand forest habitats in
Tshanini are most similar (Fig. 1). In contrast, bird
assemblages are most dissimilar between Tembe
and Tshanini sand forest sites and between
Tshanini mixed-woodland and Tembe sand forest
sites (Fig. 1). Because the two study areas were
sampled in different years (1995/96 and 2002), a
component (albeit probably small) of the differences
between study areas may have been due to varia-
tion in populations and communities between
sampling periods.
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Tshanini mixed woodland vs Tembe mixed woodland R = 0.998 (P = 0.001)
Tshanini mixed woodland vs Tshanini sand forest R = 0.782 (P = 0.001)
Tshanini mixed woodland vs Tembe sand forest R = 1.000 (P = 0.001)
Tembe mixed woodland vs Tshanini sand forest R = 0.995 (P = 0.001)
Tembe mixed woodland vs Tembe sand forest R = 0.974 (P = 0.001)
Tshanini sand forest vs Tembe sand forest R = 1.000 (P = 0.001)
Fig. 1. Non-metric ordination of four habitat sites in the Maputaland centre of plant endemism, South Africa based on
multidimensional scaling to indicate the degree of similarity of the abundances of bird species and subspecies in each
assemblage where: A = Tshanini mixed woodland, B = Tembe mixed woodland, C = Tshanini sand forest and
D = Tembe sand forest.
Owing to the high degree of biological heteroge-
neity in the Maputaland centre, previous studies
recommended that a comprehensive representation
of different sand forest patches be incorporated
into the region’s conservation network. Most of
these recommendations were based on studies
that were done in the region during the late 1990s
(e.g. Van Rensburg et al. 1999, 2000; Matthews
et al. 2001). Nevertheless, comparing the conser-
vation network in South Africa in 1997 (World
Conservation Monitoring Centre 1997) with that of
2004 (WDPA Consortium 2004), no additional
reserves containing pure sand forest plant
communities have been added since 1997. This is
true regardless of the more than 155 000 ha of
land that has been added to the terrestrial pro-
tected-area system in South Africa from 1994 to
2002 (Wynberg 2002).
In a complex transitional zone with many regional
endemics like the Maputaland centre, one can
expect to find a large number of range-restricted
species (Poynton 1961). Because these species
are part of those most affected by anthropogenic
activities, and therefore of most conservation
concern (Balmford et al. 2001), emphasis should
be placed on the extent to which current and future
conservation areas within the Maputaland centre
contribute towards conserving endemic species.
Indeed, in a recent study of the effectiveness of the
global protected area network in representing
species diversity, it was indicated that the areas
most in need of conservation are often those with
high levels of endemism (Rodriques et al. 2004).
This was true even for areas with endemics where
the conservation network already captured a large
percentage of the land surface area.This conclusion
raises the question of Tshanini’s role in enhancing
the conservation of endemic species.
Of the habitat-specific birds, three species and
five subspecies are endemic to the Maputaland
centre.A total of 65 bird species and five subspecies
are rare in at least one of the habitat types, varying
from 17 to 28 species and subspecies per locality.
Of these, 14 species each are restricted to
Tshanini and Tembe respectively. None of these
rare and restricted species are endemic to the
Maputaland centre, or identified as an indicator
species for any given habitat type within the study
area. However, of the 14 species that were consid-
ered to be rare and restricted to Tshanini, six are
classified as red data species based on Baillie &
Groombridge (1996) and Barnes (2000). Overall,
43% of all the avian species or subspecies recorded
in Tshanini only, are also classified as red data
species or subspecies (Baillie & Groombridge
1996; Barnes 2000). Finally, although the majority
of bird species and subspecies that are endemic to
the Maputaland centre achieve their greatest
abundances within Tembe when compared with
Tshanini, none of these species or subspecies are
restricted to Tembe. Moreover, one of these,
the red-fronted tinkerbird (Pogoniulus pusillus
niethammeri ), was identified as being reliably
habitat specific for the Tshanini mixed-woodland.
Tshanini can therefore contribute towards the
conservation of endemic and threatened species
and subspecies by ensuring these species are
represented in as many areas as possible, an
important criterion for the long-term persistence
of wildlife, particularly those with strict habitat
requirements (Rodriques et al. 2004). Ultimately,
Tshanini will further regional conservation efforts
and contribute towards national ones.
As is the case in most countries, conservation vs
human conflicts will likely escalate in southern
Africa in the future. Therefore, an integrated
approach incorporating both conservation and
human development needs is required. Such an
approach should emphasize the value of existing
conservation areas and view parks as a central
component of conservation strategies (McKinney
2002), from which to promote the sustainable
development of rural communal areas surround-
ing these sites, while establishing buffer zones
around protected areas. Since the eradication of
poverty is a vital requirement for sustainable
development (UNDP 2003), and local people
could be the best allies in conservation (Sheil &
Boissiëre 2006), the alleviation of poverty in areas
surrounding protected areas will contribute greatly
towards the required future integrated approach.
The present study has shown that the Tshanini
Community Conservation Area not only has the
potential to contribute significantly towards
biodiversity conservation, but that it will also serve
as an example for conservation-based community
development in South Africa. It is one of the first
reserves of its kind to be established in a tribal
ward in northern KwaZulu-Natal province through
the initiative of the local people themselves. How-
ever, the success of such ventures will require
structures to promote initiatives that will support
their establishment and maintain their long-term
sustainability. We can ill afford to lose any chance
to promote conservation in South Africa where the
highest known concentration of threatened plants
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and the highest extinction estimates for plants in
any area of the world are found (Wynberg 2002).
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